Binding Interaction of Juglone with Lysozyme: Spectroscopic Studies Aided by In Silico Calculations.
Binding interactions between the drug Juglone (JUG) and Lysozyme (LYZ) have been explored in details from spectroscopic studies aided by in silico calculations. UV-Vis, steady state and time resolved fluorescence spectroscopic studies indicate the formation of LYZ-JUG complex in the ground state. Quenching of corrected fluorescence spectra of LYZ in presence of JUG at varied concentrations in different temperature range have been estimated from Stern-Volmer (SV) plots. Time resolved fluorescence spectroscopic studies confirm the mechanism of quenching to be of static type. Binding constant associated with the LYZ-JUG complex has been estimated from Scatchard plot. The number of binding sites, thermodynamic parameters and the modes of interaction are also estimated. Synchronous fluorescence spectra monitored at two discrete wavelength windows confirm the prominent role of Tryptophan residues towards quenching of fluorescence in LYZ. The circular dichroism (CD) spectra signify alterations in the population of α-helical content within the secondary structure of LYZ in presence of JUG molecules. REES of LYZ in the presence of JUG further signify definite impact of the drug JUG molecule on the Trp residues of the protein. The experimental observations are supported by in silico molecular docking and molecular dynamics simulations.